Phenylarsenious acid and diethyltin, which are known to have a great affinity for dithiol groups (Aldridge & Cremer, 1955; Peters, 1946) , would be expected to compete with triethyltin for the two cysteine components of the triethyltin-binding sites. This was observed, although the affinities obtained with phenylarsenious acid and diethyltin for untreated cat haemoglobin (2x 1 0 4~- ' and approx. 1 0 z~-' respectively) are less than with triethyltin for cat haemoglobin ( 3 . 5~ I O 4~-' ) , and lower than would be expected from previous studies on their reactivity with dithiol compounds (Aldridge & Cremer, 1955) . The measured affinities of phenylarsenious acid and diethyltin for cat haemoglobin treated with diethyl pyrocarbonate at pH6.0 were the same as untreated haemoglobin, indicating that their low affinities were not due to the postulated two-cysteine site only being formed after treatment with diethyl pyrocarbonate. Phenylarsenious acid and diethyltin are, however, known to have a lower affinity for monothiols than for dithiols and from the data of Aldridge & Cremer (1955) their affinities for monothiols may be calculated to be of the order of 5 x 1 0 3~-' and 5 x 102~-' respectively. It therefore seems likely that the observed competition between phenylarsenious acid or diethyltin and triethyltin for cat haemoglobin is due to the ability of the former compounds to react with the cysteine residues at the binding sites.
Triethyltin binding to cat haemoglobin erg-dimers (formed by preparing a solution of the haemoglobin in I .5~-guanidine hydrochloride/O. 1 M-phosphate buffer, pH 7.3; Kawahara et al., 1965) was also examined, and two molecules of triethyltin were found to bind to each molecule of haemoglobin. Phenylarsenious acid was again shown to compete with the triethyltin, with a similar affinity to that obtained with the tetramer.
The inability of the phenylarsenious acid and diethyltin to react with the cysteine residues as a dithiol moiety suggests that the relative positions of the thiol groups within the haemoglobin molecule prevents the formation of the stable five-or six-membered rings as observed with, e.g., 2,3-dimercaptopropanol (Peters, 1948) . This might be expected if the triethyltin were pentaco-ordinate when bound, with the two cysteine residues as axial ligands.
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Isothiocyanates form stable addition products with a variety of nucleophiles (Ashworth, 1971) . Naturally occurring as well as synthetic isothiocyanates have been found to be irreversible inhibitors ofenzymes (Rakitzis, 1974; Tang &Tang, 1976) , ofcarrier systems (Ship eta/., 1977; Rakitzis et al., 1978) , and of metabolic processes (Daehnfeldt, 1968; Miko & Chance, 1975) . Reaction of isothiocyanates with amines produces disubstituted thioureas, the U.V. absorption spectra of which may be distinctive (Ashworth, 1972; Drobnica & Augustin, 1965) . The feasibility of using a water-soluble compound, 3-isothiocyanatonaphthalene-1,5-disulphonate (Braunitzer et a/., 1971) , as a n agent of chemical modification of proteins is examined here. 577th MEETING, OXFORD 3-Isothiocyanatonaphthalene-1,5-disulphonate was purchased from Nutritional Biochemicals. L-Valine, ~~-g l u t a m i n e , DL-aspartic acid and L-hydroxyproline were obtained from Fluka. DL-Threonine was obtained from BDH. L-Glutamic acid was purchased from Hoffmann-La Roche. DL-Alanine, DL-leucyl-DL-leucine, glycyI-DLphenylalanine, glycylglycine, glycylglycylglycine, poly-~-lysine, bovine pancreatic ribonuclease and bovine serum albumin were purchased from Sigma.
The absorption spectra of alanine and threonine and also of the reaction products of these compounds with 3-isothiocyanatonaphthalene-l,5-disulphonate are shown in Fig.  1 . The thioureas produced display a maximal difference in absorbance from that of the isothiocyanate at 310nm. The decrease in A,,, is proportional to the isothiocyanate concentration used. It was also established that, when the amino compound used was allowed to react with 3-isothiocyanatonaphthalene-1,5-disulphonate in a 0.1 M-sodium borate buffer, pH9.8, and then the preparation was diluted with a O.2~-sodium phosphate buffer to a final p H of 7.8, there is no appreciable difference in the AA3,, value.
The millimolar extinction coefficient at 310nm for each compound used is given in Table 1 . Extinction coefficients were determined by the procedure described in the legend of Fig. 1 (3-isothiocyanatonaphthalene-l ,5-disulphonate concentrations used were 30, 60 and 9 0 p~ in each instance). Kinetic experiments were performed by preparing mixtures, the final concentration of which was: sodium borate buffer, 0.1 M, pH9.8, 3-isothiocyanatonaphthalene-l,5-disulphonate, ~OPM, and the test compound as given in Table 1 . The mixture was placed in a water bath at 25"C, and at appropriate time intervals was transferred to a Beckman D K 2A spectrophotometer. The absorbance of the sample at 3 lOnm was read against a blank of borate buffer. The pseudo-first-order rate constant of the reaction of the amino compound used with 3-isothiocyanatonaphthalene-1,5-disulphonate was determined from a log (residual isothiocyanate)-versus-time plot. The second-order rate constant was calculated by dividing the pseudo-first-order rate constant by the concentration of the amino compound used.
The extinction coefficient of the reaction of 3-isothiocyanatonaphthalene-l,5-disulphonate with theaminocompounds used is4.25f0.33 (1 s.D.)mM-'.cm-' (Table 1) . The second-order rate constants of the reaction of a variety of amino acids with several non-polar isothiocyanates have been reported (Drobnica & Augustin, 1965) . It is noteworthy that the second-order rate constants found by the above authors are of the same Reaction mixtures contained : 0.1 M-sodium borate buffer, pH9.8, and 0.09m~-3-isothiocyanatonaphthalene-l,5-disulphonate (----) , or, in addition to these (a) alanine, 9 m~, or (b) DL-threonine, 9 m~ (--).
The samples were left at room temperature for 60min, and then were diluted with borate buffer to produce final isothiocyanate (or its equivalent product) concentrations of 10, 20 and 4 0 . u~. The absorption spectra were taken with a Beckman D K 2A instrument against a blank of borate buffer. 2.25 4.50 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00* 2.50t order of magnitude as the rate constants given in Table I . A notable exception is aspartate, the reaction rate constant of which is one order of magnitude higher than the rate constants with the isothiocyanates used by Drobnica & Augustin (1965) .
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In conclusion, the present results indicate that the reaction of the water-soluble 3-isothiocyanatonaphthalene-l,5-disulphonate with amino acids, peptides and proteins can be followed by the decrease in absorbance at 310nm. The nature of the side chain of the amino compound has little effect on the magnitude of the extinction coefficient of the reaction. The determination of the reaction rate constants of 3-isothiocyanatonaphthalene-l,5-disulphonatewith enzymes will be possiblesubsequently to the determination of the total number of reactive amino groups per molecule of enzyme protein (Tsou, 1962; Rakitzis, 1978) .
